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-a flow of more than a million barrels every hour. 
It is calculated by the engineers of the Reclamation 

Service that the waters of the Snake, fully utilized and 
the floods stored, will irrigate over 1,200,000 acres. 
Tllis is allowing a liberal supply for the culture of such 
thirsty crops as alfalfa. With a later, more intensive 
farming and the growing of fruits and smaller crops, 
the water supply will go much further. 

STRENGTH OF STEEL CASTINGS AT ORDINARY 
AND HIGH TEMPERATURES. 

THE experiments by C. Bach, described in a paper 
recently published in the Zeitschrift des Ver. Deut. 
Ing., Nos. 49 and 50, are intended to ascertain the 
dependency of the mechanical strength of steel castings 
on temperature. They relate to castings from three 
different works, which are distinguished by the letters 
0, K, and M respectively. It is Ehown in the first place 
that the average tensile strengths will augment up to 
about 300 deg. C. The author does not note any ap
preciable influence of the duration of the load. For 
higher temperatures, on the other hand, the mean 
tensile strengths are found to decrease as follows for 
loads lasting about half an hour: 

For casting 0, from 4,788 (300 deg. C.) down to 2,691 

kilogrammes per square centimeter (500 deg. C.), or 
from 68,099.72 pounds per Equare inch (572 deg. F.) 
down to 38,274.09 pounds per square inch (932 deg. F.) 

For casting K, from 4,242 (300 deg. C.) down to 2,043 

kilogrammes per square centimeter (500 deg. C.), or 
60,333.96 pounds per square inch (572 deg. F.) to 29,· 

057.58 pounds per square inch (932 deg. F.) 
For casting ]\'I, from 4,319 (300 deg. C.) down to 2,274 

kilogrammes per square centimeter (500 deg. C.), or 
from 61,429.13 pounds per square inch (572 deg. F.) 
down to 32,343.10 pounds per square inch (932 deg. F.) 

For more prolonged loads (about 8 to 12 hours) 
there is a decrease in- the tensile strength, which, at 
500 deg. C., is as follows: 

For casting K, from 2,043 down to 1,561 kilogrammes 
per square centimeter (22,201 pounds per square inch). 

For casting M, 2,274 down to l,91l kilogrammes per 
square centimeter (27,180 pounds per square inch). 

As regards, on the other hand, the individual values 
for the tensile strength, there are, in. the case of casting 
0, the lowest departures at ordinary temperatures and 
the highest departures' at 300 deg. C., whereas, in the 
cllse of K and M, 100 deg. and 20 deg. respectively 
(212 deg. and 68 deg. F.) will correspond with the 

minimum departures and 200 deg. (392 deg. F.) and 
100 deg. with the highest departures. 

The average fracture tensions are found to decrease, 
in the case of-

Casting 0, from 25.5 per cent (20 deg. C.) down to 
7.7 per cent (200 deg. C.) 

Casting K, from 29.0 per cent (20 deg. C.) down to 
17.7 per cent (200 deg. C.) 

Casting M, from 27.2 per cent (20 deg. C.) down to 
15.2 per cent (200 deg. C.) 

For temperatures upward of 200 deg., the average 
fracture tension will augment again up to 33.3, 51.3, 

and 26.1 per cent respectively at the temperature of 
500 deg. Prolonged loads will result in the tension 
being lowered at 300 and 400 deg., and augmented at 
the temperature of 500 deg. The individual values for 
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the fracture tensions show departures among one an
other, which augment in some cases at extraordinary 
rates for' increasing temperatures. 

The average contractions of the cross section are 
found to decrease up to 300 deg., this decrease being

For casting 0, from 50.4 (20 deg. C.) down to 15.8 

per cent. (300 deg. C.) 
For casting K, from 56.1 (20 deg. C.) down to 49.4 

per cent. (300 deg. C.) 
For casting M, from 48.7 (20 deg. C.) down to 34.7 

per cent (300 deg. C.) 
At higher temperatures there is once more an in

crease values as high as 44.6, 75.7 and 42.1 respectively 
being 

'
noted at the temperature of 500 deg. There is, 

moreover, an influence of a prolongation of the load. 
The departures noted between the individual values 
are rather high. 

From the above it is inferred that a steel casting, 
while appearing to be a very satisfactory and fairly 
uniform material with respect to its tenacity at ordi
nary temperatures, may present little tenacity and 
uniformity at high temperatures. This behavior 
should have an important bearing on the construction 
of steam bOilers, etc., where the strength correspond-
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ing to ordinary temperatures is less important than 
that corresponding to higher temperatures. 

THE USE OF THERMITE IN PRODUCING PURE 
MET ALS AND ALLOYS'. 

THE alumino-thermic process, consisting of the spon
taneous combustion of a mixture of finely-divided 
aluminium and a metallic oxide, ignited in any one 
of its points, was originally devised by Dr. Gold
schmidt for the production of pure metals and metallic 
alloys free from carbon. Yet this use of thermite re
quired a speCial amount of experimental work in each 
case, in order to obtain metals of a uniform quality, 
and to operate with an efficiency satisfying commercial 
requirements. Other uses of the process, as, for in
stance, the welding of iron and steel pieces, were 
therefore developed first, and the alumino-thermic 
manufacture of metals and alloys (especially chrom
ium and manganese) has entered a commercial stage 
only quite recently. 

A sort' of crucible is used, and several hundred 
pounds of metal are reduced in a single operation 
in scarcely thirty minutes time, on account of the rap
idity of the reaction. Though the prinCiple is to use 
equivalent amounts of the oxide and aluminium, it is 
advisable to use somewhat more of the oxide, on ac
count of the great facility with which aluminium alloys 
itself. In fact, a suitable choice of the proportions of 
the mixture is the only means of controlling the 
reactions, so as to obtain metals free from aluminium. 

The alumino-thermic method is, for instance, the 
on ly process allowing of producing fused chromium, 
free from carbon, with purity ranging between 98 per 
cent and 99 per cent; any impurities remaining are 
traces of iron and silicon. The metal is brittle, and 
remains bright for an indefinite length of time; its 
melting point is higher than that of platinum. The 
metal alloys with liquid steel, and, accordingly, al
lows of steels being produced with high percentages of 
chromium and with less carbon than in the case of 
ferro·chromium. 

Whereas the carbonaceous manganese manufactured 
in the crucible crumbles when coming in contact with 
air, manganese of a purity of 99 per cent, free from 
carbon and technically free from iron, will resist 
atmospheric influences for an indefinite length of time. 
The metal is very brittle and easily crushed with 
a hammer, and it is remarkable for the easiness with 
which it may be fused with other metals. This man
ganese is used for obtaining alloys of any variety of 
combination, consisting mainly of zinc and copper. 
Such alloys may receive additions of manganese from 
a minimum up t.:> unlimited percentages, resulting in 
a material increase of the strength, density, and fre
quently of the rolling capacity and. malleability of the 
material. 

Alloys consisting of tin and copper should not re
ceive additions of manganese in the case of their. con
taining upward of 2 to 3 per cent of tin, as in this 
case the manganese would produce the decomposition 
of the bronze, thus giving rise to an impairing instead 
of an improving of the material. On the other hand, 
any amount of manganese- may be added with lower 
percentages of tin, when a corresponding improvement 
of quality"will be observed, as in the case of zinc
copper alloys. 

Manganese is further used in the case of nickel cast
ings, with a view to obtaining a higher d.ensity; 2 

per cent of manganese is the proper amount to be 
added to the fused metal. No noxious effects, as in 
the case of magnesium, will be produced with additions 
exceeding somewhat the proper limit. In mints, man
ganese is also added to the copper· nickel alloys (25 

to 27) from which the nickel coins are made; the 
addition amounts to about 2 per cent of manganese. 

For obtaining German silver and nickel alloys, 
manganese is also used to great advantage, the former 
receiving, even by an addition of a small amount of 
manganese, a brighter color, more similar to that of 
silver. 

With aluminium alloys, an addition of manganese
copper, free from iron, is advantageous in the place 
of nickel or zinc, this addition (3 per cent) increasing 
the strength and producing a better working capacity 
of the alloy and a denser casting, apart from its being 
cheaIJer than an addition of nickel. 

Copper and bronze castings lose their brittleness 
if manganese is added instead of phosphorus; the 
material thus obtained is easily threaded. Pure man
ganese-copper alloys are manufactured on a large scale, 
beginning with a percentage of 2 per cent of man
ganese, and increasing up to about 12 per cent. 
Bronzes containing 5 per cent to 6 per cent of man
ganese show about the same color as copper, and are 
remarkable, especially for their resistibility against 
the action of fire; they are accordingly used preferen
tially in connection with the fire-boxes of locomotives. 

In the case of ferro-manganese, even of the best 
quality, being used, the copper will always absorb 
some iron, reducing considerably the malleability and 
resistivity to fire of the alloy. On the other hand, as 
pure manganese llbmbines readily with cQPper, it is 
preferable to ferro-manganese, and its higher price 
is outbalanced by the uniformity and high quality of 
the casting. 

High percentage manganese-copper alloy� are manu
factured by first melting the copper in - a graphite 
crUCible, when the manganese is added gradually in 
small pieces, and stirred violently. Before adding the 
manganese, the liquid copper slag should be taken 
off carefully. The temperature of the bath should 
be maintained. at constant figures, and the metal stirred 
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